Production of monozygotic twin calves using the blastomere separation technique and Well of the Well culture system.
The present study was conducted to establish a simple and efficient method of producing monozygotic twin calves using the blastomere separation technique. To produce monozygotic twin embryos from zona-free two- and eight-cell embryos, blastomeres were separated mechanically by pipetting to form two demi-embryos; each single blastomere from the two-cell embryo and tetra-blastomeres from the eight-cell embryo were cultured in vitro using the Well of the Well culture system (WOW). This culture system supported the successful arrangement of blastomeres, resulting in their subsequent aggregation to form a demi-embryo developing to the blastocyst stage without a zona pellucida. There was no significant difference in the development to the blastocyst stage between blastomeres separated from eight-cell (72.0%) and two-cell (62.0%) embryos. The production rates of the monozygotic pair blastocysts and transferable paired blastocysts for demi-embryos obtained from eight-cell embryos (64.0 and 45.0%, respectively) were higher than those for demi-embryos obtained from two-cell embryos (49.0 and 31.0%, P<0.05). The separated demi-embryos obtained from eight-cell embryos produced by IVM/IVF of oocytes collected by ovum pick-up (OPU) from elite cows and cultured in wells tended to have a higher pregnancy rate (78.9% vs. 57.1%) and similar monozygotic twinning rate (40.0% vs. 33.3%) compared with monozygotic twin blastocysts obtained by the conventional bisection of in vivo derived blastocysts. In conclusion, producing twins by separation of blastomeres in OPU-IVF embryos, followed by the WOW culture system, yielded viable monozygotic demi-embryos, resulting in high rates of pregnancy and twinning rates after embryo transfer.